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Abstract
Background: Inadequate health literacy affects more than 90 million Americans and it has been associated with
adverse outcomes in the medicine field including increased hospitalization rates and greater mortality. Since
surgical patients are often required to make complex decisions and adhere to complex instructions, health literacy
may have a profound impact in the surgical practice. The main objective of the current study was to systematically
evaluate the role of health literacy in surgical patients.
Methods: A systematic search was performed to identify studies that evaluated the role of health literacy in the
perioperative setting following the PRISMA guidelines. Only studies that examined health literacy using a validated
instrument in the perioperative setting were included.
Results: Ten studies including data on 1147 patients were included. The median (IQR) number of patients in the
included studies was 101 (30 to 152). The majority of studies used the Short Test of Functional Literacy in adults
(STOFHLA) to evaluate patients’ health literacy. Five studies evaluated the patients preoperatively, four studies
evaluated patients in the postoperative period and in one study the time of evaluation in relation to the surgical
procedure was not defined. The lowest prevalence of inadequate health literacy was detected in kidney transplant
patients, 6 out of 124 (5 %), while the highest prevalence of inadequate health literacy was detected in orthopedic
patients having total joint replacement, 86 out of 126 (60 %). Inadequate health literacy in the preoperative period
was associated with poor medical information comprehension and it may adversely affect adherence to
preoperative medications and even modulate surgical disparities. Inadequate health literacy in the postoperative
period was associated with poor comprehension of discharge instructions and worse kidney function in transplant
recipients.
Conclusions: Health literacy seems to have a very significant impact in the care of surgical patients. More studies
to establish the impact of poor health literacy on perioperative outcomes are needed.
Background
Health literacy is the ability to comprehend and use health
information in order to make appropriate health decisions
[1]. It has been estimated that over 90 million Americans
have inadequate health literacy [2], that makes them unable
to understand basic instructions and make appropriate
health related decisions [3]. In non-surgical patients, several
large studies have demonstrated an association between
poor health literacy and negative patient outcomes such as
increased hospitalizations and greater mortality [4, 5]. In
addition, poor health literacy has been estimated to cause
an economic burden to the health care system of approxi-
mately $75 billion per year in the US alone [6].
Health literacy is likely to have a very important role in
the care of perioperative patients. In addition of an under-
standing of the health information they are provided, nu-
meracy skills are required to make decisions regarding
elective surgical procedures. Frequently, patients are re-
quired to follow complex preoperative and postoperative
instructions and lack of adherence to those instructions
can result in negative outcomes or cancellation of surgical
procedures [7, 8]. Despite the established role of health lit-
eracy and outcomes in non-surgical patients, the role of
health literacy in surgical patients is currently not well
defined.
* Correspondence: g-jr@northwestern.edu
1Department of Anesthesiology, Feinberg School of Medicine, Northwestern
University, 241 East Huron St, F5-704 Chicago, IL, USA
Full list of author information is available at the end of the article
© 2015 De Oliveira et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly credited. The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
De Oliveira et al. BMC Surgery  (2015) 15:86 
DOI 10.1186/s12893-015-0073-6
The main objective of the current systematic review
was to evaluate health literacy in surgical patients. We
also sought to examine the current reported prevalence
of patients with inadequate health literacy in the same
population.
Methods
We performed a quantitative systematic review following
the guidelines of the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses statement (PRISMA)
[9]. The current manuscript is a review article and does
not require IRB approval.
Systematic search
Published reports of studies evaluating health literacy in
the perioperative setting were searched using the National
Library of Medicine’s Pubmed database, the Cochrane
Database of Systematic Reviews and Google Scholar inclu-
sive to November 15th, 2013. Free text and MeSH terms
‘literacy’, ‘health’, ‘surgery’, ‘perioperative’, ‘preoperative’,
‘postoperative’ and ‘operation’ were used individually and
in pairwise combinations. No language restriction was
used. An attempt to identify additional studies not found
by the primary search methods was made by reviewing
the reference lists from identified studies. No search was
performed for unpublished studies. This initial search
yielded 291 manuscripts.
Selection of included studies
The study’s inclusion and exclusion criteria were deter-
mined before the systematic search. Two authors (GDO
and RJM) independently evaluated the abstract and results
of the 291 articles obtained by the initial search. Articles
that were clearly not relevant based on our inclusion and
exclusion criteria were excluded at this phase. Disagree-
ments on inclusion of the articles were resolved by discus-
sion among the evaluators. If an agreement could not be
reached, the dispute was resolved with the help of a third
investigator. The third investigator was blinded regarding
evaluation of the first two authors.
Inclusion and exclusion criteria
We included published manuscripts that evaluated
health literacy in perioperative patients. Included studies
had to report on health literacy using a validated instru-
ment. Inclusion of studies was not limited by the timing
of healthy literacy evaluation in relation to the surgical
procedure (preoperative or postoperative). Studies that
examined topics related to health literacy but did not
include reports on patients were excluded. Excluded also
were studies that performed simple readability tests of
patient education materials. No minimum sample size
was required for inclusion in the systematic review.
Validity scoring
The Newcastle-Ottawa scale was used to assess the meth-
odological quality of cohort and case–control studies [10].
The Newcastle-Ottawa scale contains eight items that are
divided in three sections: selection (four items), comparabil-
ity (one item) and exposure (three items). A star is given to
each category that presents a high-quality choice of individ-
ual study. For randomized trials a modified Jadad five point
quality scale was used to assess study quality. The scale
evaluates the study for the following: randomization, double
blind evaluation, concealment of study group to evaluator,
valid randomization method and completeness of data at
follow-up [11]. Two authors (GSD and RJM) independently
read the included reports and assessed their methodological
validity. Discrepancies in rating of the trials were resolved
by discussion among the evaluators. If an agreement could
not be reached, the dispute was resolved with the help of
another investigator. Studies were not excluded or weighted
in the analysis based on quality assessment scores.
Data extraction
Two authors (GDO and RJM) independently evaluated
the full manuscripts of all included studies and per-
formed data extraction using a data collection form spe-
cifically developed for this review.
Discrepancies were resolved by discussion between the
two investigators (GDO and RJM). If an agreement
could not be reached between the two investigators, the
decision was made by another investigator. Data ex-
tracted from studies included the health literacy instru-
ment used, type of surgical specialty, time in relation to
surgical procedure (preoperative, intraoperative or post-
operative), type of intervention, evaluated outcomes,
study design, sample size, number of subjects with inad-
equate literacy, and follow-up period.
Data were initially extracted from tables or text. For
data not available in tables, the data was abstracted from
available figures. Dichotomous data on the presence or
absence of adverse effects was extracted and converted
to incidence, while continuous data was recorded using
mean and standard deviation.
Meta-analyses
Quantitative analysis was not performed due to the large
heterogeneity of study designs, interventions and mea-
sured outcomes.
Results
Of the 291 initially evaluated abstracts, 32 studies were
initially selected. Twenty-two studies were subsequently
excluded: ten studies did not evaluate patients [12–21],
nine studies did not measure health literacy or did not
use a validated instrument [22–30], and three did not
evaluate patients in the perioperative setting [31–33]
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(Fig. 1). The characteristics of included studies are listed
in Table 1. The studies evaluated included data from
1147 subjects in a variety of surgical procedures and
were published between 2004 and 2013 [34–43]. The
median (IQR) number of patients in the included studies
was 101 (30 to 152). The majority of studies used the
Short Test of Functional Literacy in adults (STOFHLA)
to evaluate patients’ health literacy. Five studies evalu-
ated the patients preoperatively [34–36, 40, 43], four
studies evaluated patients in the postoperative period
[37, 38, 41, 44], and in one study the time of evaluation
in relation to the surgical procedure was not defined [39].
The lowest prevalence of inadequate health literacy was
detected in kidney transplant patients, 6 out of 124 (5 %)
[41], while the highest prevalence of inadequate health
literacy was detected in orthopedic patients having total
knee or total joint replacement, 86 out of 126 (60 %).
One study developed and validated a rapid estimated
of adult literacy specific for vascular surgery patients
(Real_VS) [39]. The instrument had high internal con-
sistency (Cronbachs α = 0.98) and high correlation with
REALM scores (Spearman’s rank correlation = 0.91).
Health literacy in the preoperative period
Five studies evaluated patients during the preoperative
period [34–36, 40, 43]. Two studies (one a cross-
sectional design and one case –control design) limited
to evaluate the association of poor health literacy with
information comprehension and information satisfaction
[34, 35]. The study of Chu et al. [34] demonstrated using
a validated questionnaire that patient comprehension of
perioperative information was dependent on health li-
teracy even after adjusting for provider’s empathy. In
contrast, the study of Otal et al. [35] did not find an
association between healthy literacy and patient satisfac-
tion with perioperative information.
Two prospective cohort studies examined the associ-
ation of health literacy and important perioperative out-
comes [40, 43]. Chew et al. [42] evaluated the association
between health literacy and adherence to preoperative
medications in 332 ambulatory surgical patients. Despite
observing a greater non-adherence to preoperative medi-
cations among patients with inadequate health literacy,
the study was underpowered to detect a statistically sig-
nificant difference, odds ratio (95 % CI) of 1.9 (0.8 to 4.8).
Grubbs et al. [40] conducted a prospective cohort study to
examine an association between health literacy and access
to kidney transplant list among patients with chronic
kidney failure. The authors found that subjects with inad-
equate health literacy were less likely to be referred to a
transplant list, hazard ratio (95 % CI) of 0.22 (0.08 to 0.6),
after adjusting for confounding factors such as age,
gender, race and income.
Only one randomized trial evaluated the effect of low
literacy consent on patient’s comprehension of the con-
sent process in patients undergoing laparoscopic tubal
ligation [36]. Women who were randomized to a low liter-
acy consent form understood the consent process better
than the women who were randomized to the standard
consent form. However, the authors did not use a vali-
dated instrument to measure patient comprehension.
Health literacy in the postoperative period
Four studies investigated the role of health literacy in the
postoperative care of surgical patients [37, 38, 41, 44].
Three studies had a cross sectional design and one was
based on discussions of focus groups.
One study evaluated the prevalence of inadequate
health literacy in patients who underwent total laryngec-
tomy [38]. The estimation was limited by the extremely
small sample size (n = 8) and by a large proportion of
patients lost to follow up.
Fig. 1 Flowchart describing selection of included studies
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One cross-sectional study evaluated the role of health
literacy on patients ability to understand discharge in-
structions after cardiac surgery [44]. The authors de-
tected a strong correlation between healthy literacy but
not educational level with patients’ ability to compre-
hend discharge instructions (Pearson’s coefficient = 0.67).
Another cross-sectional study evaluated the association
between health literacy and creatinine levels in patients
after kidney transplant [41]. The authors found a small
but independent association between lower levels of
health literacy and greater levels of creatinine (β = −0.3,
95 % CI −0.05 to −0.00; P = 0.03).
One author performed a focus group study to evaluate
the effect of pictograph –based discharge instructions in
patients that underwent hip replacement surgery [37].
Although the author concluded that pictograph based dis-
charge instructions was an effective strategy to present
discharge instructions for patients with inadequate health
literacy, no formal analyses were presented by the author.
Discussion
The most important finding of the current systematic
review was the paucity of studies examining health liter-
acy in the perioperative setting. In addition, current
studies in surgical settings had very limited sample sizes
especially when compared to studies in the medical
setting [44, 45]. Several investigations were excluded
because they did not even use a validated instrument to
measure health literacy but often use educational level
as a surrogate. Since healthy literacy has been associated
with poor patient outcomes (including death) in the
medical setting [5, 46], our systematic review establishes
the extreme need for additional studies evaluating the
role of health literacy in the perioperative setting.
Most of the included studies were observational and
only one study examined a low-literacy patient commu-
nication intervention using a randomized controlled de-
sign [36]. The study was limited because the primary
outcome (patient comprehension) was evaluated using a
non-validated questionnaire. Doak et al. has provided a
strategy through the Suitability of Assessment Material
(SAM) to offer objective medical information in an
appropriate manner to patients, especially those with
limited health literacy [47]. In contrast, decision aids in
the surgical setting have failed to adjust for different
levels of healthy literacy among patients [48].
Health literacy is considered a major driving factor
in explaining disparities in health care [49]. Multiple
studies have evaluated disparities in surgical care but
not the role of health literacy [50–52]. We were able
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to identify only one study that demonstrated a very
strong association between poor health literacy and
lack of patients’ enrollment on kidney transplant lists
[40]. It is possible that health literacy may explain part
of the currently described disparity in surgical services
[53, 54]. Future studies attempting to explain dispar-
ities in surgical care should incorporate measurements
of health literacy in their evaluation.
It was interesting to note that the reported rates of
inadequate health literacy varied substantially among
different surgical procedures. Poor health literacy had low
prevalence in recipients of kidney transplants (4 %) but it
had high prevalence among orthopedic patients having
hip and knee replacements [34, 41]. Since poor health
literacy has been repeatedly associated with advancing age
[55, 56], it is possible that different age characteristics has
contributed to the differences in inadequate health literacy
among the evaluated surgical groups. Nevertheless, due to
the relatively small sample sizes of included investigations,
larger comprehensive studies are needed to establish
which surgical specialties are most vulnerable to have
patients with poor health literacy.
Currently, approximately 70 % of surgical procedures
are performed in the ambulatory setting [57]. The ambu-
latory setting may be particular challenge for low literacy
elderly patients that need hospital support but are sent
home, irrespective of health literacy skills. In addition,
discharge instructions are often given after surgery where
cognitive function may be decreased due to anesthesia
and analgesic medications [58, 59]. A recent study has
demonstrated that age is an independent risk factor for
the development of venous thrombosis after ambulatory
surgery [60]. It remains to be determined if adequate
health literacy skills are associated with a safer discharge
of elderly ambulatory surgical patients.
Our systematic review should only be interpreted in
the context of its limitations. Due to the low number of
interventions and a variety of outcomes examined, we
were unable to perform a quantitative analysis. Conse-
quently, we were not able to examine the data for publi-
cation bias. We cannot, therefore, exclude the possibility
of negative studies that were “file-drawer” and could
have refuted the influence of inadequate health literacy
on surgical outcomes. We were also not able to detect
which levels of health literacy are critical for optimal
outcomes in perioperative patients. The time constraints
commonly seen in the surgical setting may require
greater levels of health literacy from surgical patients
than what has been established for optimal outcomes in
the non-surgical specialties.
Conclusions
In summary, we evaluated the role of health literacy for
patient care in the perioperative setting. The evaluated
studies suggest that poor health literacy may be associ-
ated with inadequate comprehension of the surgical pro-
cedure and discharge instructions. In addition health
literacy may be implicated with poor adherence to pre-
operative instruction which may jeopardize patient safety.
Lastly, surgical disparities may also be, in part, explained
by inadequate literacy. The lack of large studies confirm-
ing those preliminary findings and the lack of interven-
tions to address limited perioperative health literacy call
for an extreme need to develop a research agenda in
order to minimize the effects of poor health literacy in
the care of surgical patients.
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